Genome-wide association study for carcass quality traits and growth in purebred and crossbred pigs.
Carcass quality traits such as backfat (BF), loin depth (LD), and average daily gain (ADG) are of extreme economic importance for the swine industry. This study aimed to: i) estimate the genetic parameters for such traits and ii) conduct a single-step genome-wide association study (ssGWAS) to identify genomic regions that affect carcass quality and growth traits in purebred and 3-way crossbred pigs. A total of 28,497 purebreds and 135,768 crossbreds pigs were phenotyped for BF, LD, and ADG. Of these, 4,857 and 3,532 were genotyped using the Illumina PorcineSNP60K Beadchip. After quality control, 36,328 single nucleotide polymorphisms were available and were used to perform a ssGWAS. A bootstrap analysis (n = 1,000) and a signal enrichment analysis were performed to declare SNP significance. Genome regions were based on the variance explained by significant 10-SNP sliding windows. Estimates of purebred heritability (SE) were 0.42 (0.019) for BF, 0.39 (0.020) for LD, and 0.35 (0.021) for ADG. Estimates of crossbred heritability were 0.49 (0.042) for BF, 0.27 (0.029) for LD, and 0.12 (0.021) for ADG. Genetic correlations (SE) across the two populations were 0.81 (0.02), 0.79 (0.04), 0.56 (0.05), for BF, LD, and ADG, respectively. The variance explained by significant regions for each trait in purebreds ranged from 1.51 to 1.35% for BF, from 4.02 to 3.18% for LD and from 2.26 to 1.45% for ADG. In crossbreds, the variance explained by significant regions ranged from 1.88 to 1.37% for BF, from 1.29 to 1.23% for LD and from 1.54 to 1.32% for ADG. In this study, we have described regions of the genome that determine carcass quality and growth traits of purebred and crossbred pigs. These results provide evidence that there are overlapping and non-overlapping regions in the genome influencing carcass quality and growth traits in purebreds and 3-way crossbred pigs.